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[Claim(s)] 
[Claim 1] 

A reagent for immunoassay which is a reagent for immunoassay for detecting autoantibody to 
RBI gene product, and is characterized by coming to combine protein (P) which becomes 
considering an amino acid sequence included in an amino acid sequence of an array number (1) 
as a constitutional unit, and an insoluble in water nature carrier (B). 
[Claim 2] 

The reagent for immunoassay according to claim 1 which is an amino acid sequence included in 
an adenovirus E1 A coupling region where an amino acid sequence Is expressed with an amino 
acid sequence of an array number (2). 
[Claims] 

The reagent according to claim 1 or 2 and a reagent kit for immunoassay containing an anti 
human immunoglobulin antibody. 
[Claim 4] 

The reagent kit according to claim 3 to which it comes to carry out the sign of the anti human 

immunoglobulin antibody with a labeled compound. 

[Claims] 

The reagent kit according to claim 4 whose labeled compound Is an enzyme. 

[Claims] 

An immunoassay method including a process of Judging existence of autoantibody to RB1 gene 
product in a sample by being an immunoassay method of autoantibody to RBI gene product, 
applying the reagent kit according to claim 4 or 5 to a sandwich technique, and quantifying a 
labeled compound. 
[Claim 7] 

The immunoassay method according to claim 6 by chemiluminescence enzyme immunoassay. 
[Claim 8] 

A process characterized by comprising the following of Judging existence of autoantibody to RBI 
gene product in a sample. 

The amount [ as opposed to / using blood as a sample / this sample ] of anti human 
immunoglobulins. 

A reference value set up from the amount of anti human immunoglobulins to two or more healthy 
persons' blood is compared. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the immunoassay method of the autoantibody to the reagent for 
immunoassay for detecting the autoantibody to RBI gene product, the reagent kit for 
immunoassay containing this, and anti-RBI gene product. 
[Background of the Invention] 
[0002] 

RBI gene is an antioncogene which encodes protein (following and RBI gene product) with a 
molecular weight of about 110 kilodalton. In various human cancers^ it is known that deletion, 
point mutation, etc. will happen to RBI gene at high frequency (nonpatent literatures 1 and 2). 
On the other hand, in victims of lung cancer, it is accepted with western blotting that the 
autoantibody which reacts to RBI gene product into blood appears (nonpatent literature 3). 
[0003] 

[Nonpatent literature 1] Science (Science), 243,937 pages, 1989 

[Nonpatent literature 2] Oncogene (Oncogene), 8 or 1913 pages, 1993 

[Nonpatent literature 3] International Journal OBU One koro G (Int.J.Oncology), 19 or 1035 

pages, 2001 

[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0004] 

Conventionally, as for the autoantibody to RBI gene product, the existence was checked by 
western blotting. Western blotting needs operation of complicated and prolonged [, such as 
electrophoresis or blotting, ], and when measuring many samples, especially the adaptation to 
clinical diagnostic etc. is difficult. As for western blotting, there is a problem in sensitivity, 
reproducibility, etc. That is, the purpose of this invention is to provide the reagent for 
immunoassay which can detect the autoantibody to RBI gene product with reproducibility 
sufficient simple at high sensitivity. 
[Means for Solving the Problem] 
[0005] 

To achieve the above objects, as a result of inquiring wholeheartedly, this invention persons 
found out that autoantibody to RBI gene product was detectable with reproducibility sufficient 
simple at high sensitivity, and reached this invention. That is, the feature of an immunoassay 
reagent of this invention is a reagent for immunoassay for detecting autoantibody to RBI gene 
product, and makes a gist a point of coming to combine protein which becomes considering an 
amino acid sequence included in an amino acid sequence of an array number (1) as a 
constitutional unit, and an insoluble in water nature carrier. 
[Effect of the Invention] 
[0006] 

The reagent for immunoassay for detecting the autoantibody to RBI gene product of this 
invention has few nonspecific reactions, and they are extremely excellent in sensitivity and 



singularity. That is, to the sample of the healthy person in whom the difference of the measured 
value of the sample from the healthy person who does not hold autoantibody, and the measured 
value of the sample from the cancer patient who holds autoantibody does not hold autoantibody 
greatly (high sensitivity) enough, since there are very few nonspecific reactions, highly precise 
measurement can be performed. Since it can measure simple, many samples can be measured 
easily in a short time. Namely, the reagent for immunoassay of this invention can detect the 
autoantibody to RBI gene product with the simple and sufficient reappearance by high 
sensitivity. Therefore, if the measuring reagent, measuring reagent kit, and measuring method of 
this invention are used, diagnosis of very quick and exact cancer can be performed. 
[Best Mode of Carrying Out the Invention] 
[0007] 

RBI gene product which is an expression product from RBI gene is about 110-kilodalton protein 

{polypeptide which consists of an amino acid sequence of an array number (1)}. 

[0008] 

As protein (P) which makes a constitutional unit the amino acid sequence included in the amino 
acid sequence of an array number (1), the protein (PI, P2) etc. which make a constitutional unit 
some amino acid sequences of an array number (1) or an array number (1) can be used. 
Preparation is difficult for the protein (PI) which makes a constitutional unit the amino acid 
sequence of an array number (1), and it is preferred to use the protein (P2) which makes a 
constitutional unit some amino acid sequences of an array number (1). 
[0009] 

As protein (P2), the amino acid sequence of an array number (1) 20-600 amino acid, The protein 
etc. which become considering the fragment (amino acid sequence) preferably divided 50-500 
pieces so that it might become 1 00-360 pieces still more preferably as a constitutional unit are 
contained, For example, the protein etc. which make a constitutional unit the amino acid 
sequence of the array number chosen from an array number (2), a (adenovirus El A coupling 
region), and the group that consists of (3) - (19) are mentioned. Among these An array number 
(2), (3), (5), (6), (7), The protein which becomes considering the amino acid sequence of (9), (11), 
(12), (13), (14), (15), (17), or (18) as a constitutional unit is preferred, It is the protein which 
becomes still more preferably considering the amino acid sequence of an array number (2), (3), 
(5), (6), (7), (9). (15), (17), or (18) as a constitutional unit. 
[0010] 

When the number of proteinic (P) amino acid is the protein which comprises 20-100 pieces 
(preferably 20-50 pieces), protein (P), It may comprise only an amino acid sequence and the 
amino terminal and/or the C terminal may be further embellished with biotin, thioglycolic acid, 
the amino acid (cystein, lysine, tyrosine, glutamic acid, aspartic acid, etc.) used as a linker, etc. 
The amino terminal may be acetylated by an acetic anhydride or N— acetylimidazole, The C 
terminal may be amidated by a water-soluble carbodiimide (for example, 1-ethyl-3- 
dimethylaminopropylcarbodiimide hydrochloride) or isooxazolium (for example, N-methyl-5- 
phenyliso oxazolium fluoroborate). These ornamentation can also be combined and used, the 
case where the amino terminal and/or the C terminal are embellished with amino acid — the 
number of this amino acid — per an amino terminal or C terminal, and 1-5 — desirable — 
further — desirable — 1-3 — it is 1-2 especially preferably, the case where the amino terminal 
and/or the C terminal are embellished with biotin and/or thioglycolic acid — the number of 
biotin or thioglycolic acid — per one molecule of protein (P), and 1-5 — desirable — further — 
desirable — 1-3 — it is 1-2 especially preferably. Being embellished with biotin or thioglycolic 
acid is [ among these ] preferred, and it is that the amino terminal and/or the C terminal are 
embellished with biotin still more preferably from viewpoints of the simple nature in the case of 
combining protein (P) and an insoluble in water nature carrier (B), etc. 
[0011] 

When the number of proteinic (P) amino acid is 1 00 or more pieces, protein (P) may comprise 
only an amino acid sequence of array number (1) - (19), and above-mentioned ornamentation 
may be carried out, and it may contain the protein revealed from the vector for a protein 
manifestation. As protein revealed from the vector for a protein manifestation, the protein etc. of 



glutathione transferase, a histidine tag (for example, peptide which six histidine combined), and 
ZZ area part of protein A are mentioned. The protein revealed from the vector for a protein 
manifestation is [ among these ] preferred, and the protein of glutathione transferase and ZZ 
area part of protein A is more preferred, 
[0012] 

Protein (P) may be a fusion protein created by transgenics etc., for example, the protein etc. 
which united with GST (glutathione S-transferase) the polypeptide which becomes considering 
one amino acid sequence of array number (1) - (19) as a constitutional unit are contained. When 
protein (P) becomes considering 100 or more amino acid sequences as a constitutional unit, the 
viewpoints of preparation etc. to a fusion protein is preferred. 
[0013] 

Protein (P) can be conventionally created by the publicly known peptide synthesis method or 
gene recombination. When the number of amino acid exceeds 20 pieces according to the peptide 
synthesis method, since it is easy, the viewpoints of the ease of preparation, etc. to gene 
recombination is preferred in it being gene recombination to proteinic (P) composition being very 
difficult. 
[0014] 

Although a peptide synthesis method can be attained also in a solution or on solid support, the 
solid-phase-synthesis method using a solid phase base material is a solid-phase-synthesis 
method using an automatic peptide synthesis machine desirable still more preferably. Generally 
the activation amino acid protected by t-butyloxy carbonyl (BOG group) or 9-"fluorenyl methoxy- 
carbonyl (Fmoc basis) is used for a peptide synthesis method. In addition, the kind of concrete 
synthetic operation and side chain protection, an intercept method, etc., For example, solid 
Phase Peptide The 2nd edition of synthesis, piece Chemical company, 1 984 (Stewart and Young, 
"Solid Phase Peptide Synthesis", the 2nd edition. Pierce Chemical Company, 1 984), And solid 
Phase Peptide Synthesis, eye R It is described in detail in El and 1 989 (Atherton and Sheppard, 
"Solid Phase Peptide Synthesis", IRL Press, 1 989). 
[0015] 

As gene recombination, from mRNA extracted from a human cell, for example, the Homo sapiens 
vascular endothelial cell, or the Homo sapiens fibroblast. cDNA is produced using the primer 
corresponding to the target amino acid sequence, A restriction enzyme cuts, after amplifying this 
by the PGR method (the polymerase chain reaction method), Hosts, such as Escherichia coli, are 
transformed by the expression vector obtained by building this fragment into a vector, after 
[ with necessity ] carrying out derivation processing, a host is cultivated, and the fusion protein 
made into the purpose from a biomass melted object is extracted and refined. Thus, the fusion 
protein containing protein (P) can be created (for example, the biochemistry laboratory 
procedure 45 "recombination protein producing method", Japan Scientific Societies Press, 
2001). After compounding the gene which corresponds to the target amino acid sequence above 
else from RBI gene amino acid sequence with a DNA synthesis machine, protein (P) can be 
created by including the gene in a vector and making it revealed. 
[0016] 

Although the reagent for immunoassay of this invention should just contain at least one sort of 
such protein (P), it is preferred that two or more sorts of protein (P) are included at the point 
that reactivity (singularity and sensitivity) with autoantibody becomes higher. Even if It Is the 
protein which becomes considering an amino acid sequence (1) as a constitutional unit, it is 
preferred that the protein of other kinds Is included. The amino acid sequence of an array 
number (2) is added to the protein which becomes as a constitutional unit still more preferably, It 
is that the protein which becomes considering the protein and/or the C terminal field {amino acid 
sequence of an array number (8), (14), or (19)}, etc. of an array number (1) which become 
considering the N terminal region {amino acid sequence of an array number (3), (9), or (15)}, etc. 
of an amino. acid sequence (1) as a constitutional unit as a constitutional unit i& included. It is 
that the protein which becomes most preferably considering the protein which becomes 
considering the amino acid sequence of an array number (2) as a constitutional unit, the protein 
which becomes considering the N terminal region of an array number (1) as a constitutional unit, 



and the C terminal field of an array number (1) as a constitutional unit is included. 
[001 7] 

As an example of combination of the desirable protein of the reagent for immunoassay of this 
invention, the following combination can be illustrated, for example. The number in a parenthesis 
supports the array number and expresses the protein which becomes considering the amino acid 
sequence of the array number as a constitutional unit. That is, (2)+ (3) expresses the 
combination of the protein which becomes considering the amino acid sequence of an array 
number (2) as a constitutional unit, and the protein which becomes considering the amino acid 
sequence of an array number (3) as a constitutional unit. 
[0018] 

Namely. (5)+(6) +(7) (17)+ (18), (5)+(6)+ (18), (5) +(6)+ (13), (5)+(12)+ (7), (5)+(12)+ (18), (5) +(12)+ 

(13) . (11)+(6)+ (7), (11)+(6)+ (18). (11) +(6)+ (13), (11)+(12)+ (7). (11)+(12)+ (18). (17) +(6)+ (7). 

(1 7) +(6)+ (1 3), (1 7)+(1 2)+ (7), (1 7) +(1 2)+ (1 3), (2) +(3) (2)+ (9). (2) + (1 5), (2)+ (8), (2) +(1 4) (2)+ 
(19). (2) +(3)+ (8), (2)+(3)+ (14). (2)+(3)+ (19). (2) +(9)+ (8), (2)+(9)+ (14). (2)+(9)+ (19), (2) +(15)+ 

(8) , (2)+(1 5)+ (1 4), (2)+(1 5)+ (1 9), (— five — ) — + — (— six — ) — + ~ (— seven ~) — + — 

( — three — ) — ( — five — ) — + — ( — six ■ — ) — + — ( — seven — ) — + — ( — nine — ) — (- 

- five — ) — + — ( — six — ) — + — ( — seven — ) — + — ( — 15 — ) — ( — five — ) — + — (- 

- six — ) — + — ( — seven — ) ^ — ( — eight — ) — ( — five — ) — + — ( — six — ) — + — 

( — seven — ) — + — ( — 1 4 — ) — ( — five — ) — + — ( — six — ) — h ( — seven — ) — + - 

- (— 19 — ). (5) +(6)++[ (7) ] (3)+(8) (5)+(6)+(7)+(3)+ (14), (5) +(6)++[ (7) ] (3)+(19) (5)+(6)+(7)+(9) 
+ (8), (5) +(6)++[ (7) 3 (9)+(14) (5)+(6)+(7)+(9)+ (19). (5) +(6)++[ (7) ] (15)+(8) (5)+(6)+(7)+(15)+ 

(14) , (5) +(6)++[ (7) ] (15H19) (9)+(11)+(12)+(13)+ (14). (11) +(12)+ (13). (17)+(18)+ (3), (17)+(18)+ 

(9) , (17) +(18)+ (15). (17)+(18)+ (8). (1 7)+(18)+ (14), (17) +(18)+(19) (17)+(18)+(3)+ (8). (17) +(18)+ 
(3)+(1 4) (1 7)+(1 8)+(3)+ (1 9). (— 1 7 — ) — + — (— 1 8 — ) — + — (— nine — ) — + — (— eight 
— ) — (— 17 — ) — + — (— 18 — ) — + — (— nine — ) — + — (— 14 — ) — (— 17 — ) — + - 

- (— 18 — ) — + — (— nine — ) — + — (— 19 — ) — (— 17 — ) — + — (— 18 — ) — + — (— 
15 — ) ~ + ~ (— eight — ) — (— 17 —) — + — (— 18 --) — + — (— 15 — ) — + — (— 14 - 
-) — and ~ (— 17 — ) — + — (— 18 — ) — + — (— 15 — ) — + — (— 19 — ) — it is . 

[001 9] 

Among these (2)+(3)+ (14). (2)+(3)+ (19), (2) +(9)+ (8), (2)+(9)+ (1 4), (2)+(9)+ (19). (2) +(15)+ (8), 
(2)+(15)+ (14). (2)+(15)+ (19). (5) +(6)++[ (7) ] (3)+(8) (5H6)+(7)+(3)+ (14). (5) +(6)++[ (7) ] (3)+ 
(19) (5)+(6)+(7)+(9)+ (8), (5) +(6)++[ (7) ] (9)+(14) (5)+(6)+(7)+(9)+ (19), (5) +(6)++[ (7) ] (15)+(8) 
(5)+(6)+(7)+(15)+ (14), (5) +(6)++[ (7) ] (15)+(19) (9)+(1 1)+(12)+(1 3)+ (14). (11) +(12)+(13) (17)+ 

(18) +(3)+ (8), (17) +(18)+(3)+(14) (17)+(18)+(3)+ (19). (— 17 — ) — + — (~ 18 — ) — + — (— 
nine — ) — + — (— eight — ) — (— 1 7 —) — + — (— 1 8 ~) — + — (— nine — ) — + — (— 
14 ~) ~ (— 17 — ) ~ + — (— 18 — ) — + — (~ nine —) — + — (— 19 — ) — (— 17 — ) — 
+ — (— 18 ~) ~ + ~ (— 15 — ) — + — (— eight ~) — (— 17 ~) — + — (— 18 — ) — + — 
(— 15 — ) — + — (~ 14 — ). (1 7)+(1 8)+(1 5)+ (19) desirable still more preferably And (5)+(6)+(7) 
+(3)+ (8). (5) +(6)++[ (7) ] (3)+(14) (5)+(6)+(7)+(3)+ (19). (5) +(6)++[ (7) ] (9)+(8) (5)+(6)+(7)+(9)+ 
(14). (5) +(6)++[ (7) ] (9)+(19) (5)+(6)+(7)+(1 5)+ (8). (5) +(6)++[ (7) ] (15)+(14) (5)+(6)+(7)+(15)+ 

(19) . (17) +(18)+(3)+(8) (17)+(18)+(3)+ (14), (17) +(1 8)+(3)+(1 9) (1 7)+(1 8)+(9)+ (8). (17) — +(18)+ 
(9) +(14) (17)+ — they are (18)+(9)++[ (19) / (17) ] (18)+(15)+(8) (17)+(18)+(15)+ (14) and (17)+ 
(1 8)+(1 5)+ (1 9). 

[0020] 

Although protein (P) can be used as reagents for immunoassay, such as an immunoagglutination 
method, by this very thing, in this invention, it is contained in the reagent for immunity in the 
form which protein (P) combined with the insoluble in water nature carrier (B). The insoluble in 
water nature also as used in which [ 1 -50 ** ] temperature of an insoluble in water nature 
carrier means that the solubility to water is below 0.01 g / water lOOg, and a carrier means the 
substance which is a solid (gel is included) also at which [ 1-50 ** ] temperature, and can be 
combined .with RBI gene product. As anJnsoluble in. waternature carrier (B),. the carrier of a . 
statement, etc. can be used for JP,2-205774,A, Can use an inorganic substance, an organic 
matter, etc. and For example, cellulose, polystyrene. Polypropylene, polyolefine, polyurethane. a 
nitrocellulose. Cellulose acetate, polyester, an epoxy resin, phenol resin, silk, fibroin, lignin, 



hemiceliulose, a kitchen, ebonite, rubber, glass, quartz, silicon, ceramics, etc. are mentioned 
among these — polystyrene, glass, quartz, and silicon — desirable — further — desirable — 
polystyrene and glass — it is glass especially preferably. 
[0021] 

The shape of an insoluble in water nature carrier (B) can be freely determined according to the 
purpose to be used, and the strip (strip-of-paper-like split) of the shape of a real ball, a discHike 
bead, tabular and a cylindrical stick, a test tube and a nonwoven fabric, or a filter, particles, etc. 
are mentioned. A bead and particles are real balHike beads desirable still more preferably among 
these, 
[0022] 

Although the size of an insoluble in water nature carrier (B) can be freely determined according 
to the purpose to be used, it is a size which can usually be supplied to cylindrical reaction 
vessels (beaker etc.) 4~10 mm in inside diameter, and about 10-20 mm in depth (except for the 
case where an insoluble in water nature carrier is a test tube), the case of a real ballHike bead - 

- a diameter (mm) — 1-10 — desirable — further — desirable — 2-8 — it is 3-7 especially 
preferably, the case of a disc-like bead — a diameter (mm) — 1-10 — desirable — further — 
desirable — 2-8 — it is 3-7 especially preferably — thickness — (mm) — 0.1-5 — desirable — 
further — desirable ~ 0.2-2 — it is 0.3-1 especially preferably, the case of a stick — length 
(mm) — 2-10 — desirable — further — desirable — 3-8 — it is 4-7 especially preferably, the 

cross-section area (mm^) of a stick — 1-25 — desirable — further — desirable — 2-16 — it is 
3-9 especially preferably. A cross-section area means the cross-section area of the cutting 
portion at the time of cutting vertically to a major axis direction, the case of a test tube — 
length (mm) — 5-100 — desirable — further — desirable — 8-80 — it is 10-20 especially 
preferably, the inside diameter (mm) of a test tube — 5-20 — desirable — further — desirable - 

- 6-16 — it is 8-12 especially preferably, the case of a strip — length (mm) — 5-100 — 
desirable — ftjrther — desirable — 10-80 — it is 10-50 especially preferably, the width (mm) of 
a strip — 1-20 — desirable — further — desirable — 2-16 — it is 3-10 especially preferably. 
0.1-2 are desirable still more preferred, and (mm) of thickness Is 0.1-0.5. 0.1-10 are desirable 
still more preferred, and the average pore sizes (micrometer) of a nonwoven fabric or a filter are 
0.3-5. the case of particles — mean particle diameter (micrometer) — 0.01-200 — desirable — 
further — desirable — 0.1-50 — it is 0.2-10 especially preferably. Mean particle diameter can 
be measured by transmission electron microscopy, the alignment measuring method by an optical 
microscope, etc. 

[0023] 

It can carry out by the method that the method of combining by the method of combining 
chemically and physical adsorption as a method of combining protein (P) and an insoluble in 
water nature carrier (B), etc. are conventionally publicly known etc. Functional groups introduced 
into the surface of the insoluble in water nature carrier (B) as a method of combining chemically, 
such as an amino group and/or a sulfhydryl group, functional groups, such as a proteinic (P) 
amino group and/or a sulfhydryl group, — a binding material (glutaraldehyde.) The methods (a 
U.S. Pat. No. 4280992 specification, a 3652761 specification, etc.) of constructing a bridge by the 
Succin aldehyde, m-maleimide benzoyl-N-hydronalium Succin imidester, o-phenylene bis 
maleimide, etc., etc. are mentioned. When an insoluble in water nature carrier (B) is polystyrene 
as a method of combining by physical adsorption, The method (a bio-symmetrical-compounds 
bio-fizz actor, 251 volumes, 427 pages, 1971) of carrying out suitable time immersion of the 
insoluble in water nature carrier, etc. are mentioned to proteinic (P) 0.001 - 0.04% (W/V) 
carbonic acid buffer solution (pH 9.0). A carrier can apply this method to substances, for 
example, polypropylene, silicon, glass, cellulose, etc. other than polystyrene. Protein (P) and an 
insoluble in water nature carrier (B) are also combinable indirectly using specific binding material 
(for example, an antigen-antibody, avidin biotin, a lectin sugar chain, a complementary gene 
chain, etc.). For example, protein (P) is combinable with an insoluble in water nature carrier (B) 
by embellishing protein (P) with biotin and reacting to the insoluble in water nature carrier which 
combined avidin. As avidin, egg white origin avidin, streptoavidin, etc. can be used, and 



streptoavidin is preferred. Among these specific binding material, about an antigen-antibody, 
avidin biotin, and a lectin sugar chain. The combination of the thing of a statement and the 
complementary gene of the with a publication-of-patent-applications common [ No. 1 86232 / six 
to ] statement as a complementary gene, for example, poly deoxyadenylic acid, and poly T, etc. 
are mentioned in [the biochemistry laboratory procedure 1 1 "enzyme immunoassay", Tokyo 
Kagaku Dojin Co., Ltd, and 1989]. 
[0024] 

When the proteinic (P) amino acid number is 20-100, especially the method that used avidin 
biotin combination among the methods of the method of using specific binding material being 
used preferably, and using specific binding material is [ among these ] preferred. When the 
proteinic (P) amino acid number is 100 or more, the method of combining chemically and the 
method by physical adsorption are preferred, and are the method of combining chemically most 
preferably. When combining the protein of the 20-100 amino acid number, and the protein of the 
100 or more amino acid number, after mixing the protein of ABICHIN and the 100 or more amino 
acid number and making it combine with an insoluble in water nature carrier (B) for example, it is 
made to react to the protein embellished with biotin. 
[0025] 

Although in the state immersed in suitable buffer solution may be sufficient as it, after the 
reagent for immunoassay of this invention combines protein (P) and an insoluble in water nature 
carrier (B), its state where it coated and dried in sugars and/or protein is preferred. As buffer 
solution, a phosphate buffer solution, the buffer solution of good (Good), etc. can be used, and 
protein, a salt, a surface-active agent, etc. may be contained, as protein — albumin (cow serum 
albumin and rabbit serum albumin.) Antibodies (antibody without unity with protein (P), such as 
the normal rabbit IlegG and normal mouse IgG), such as mouse serum albumin, ovalbumin, 
conalbumin, and lactalbumin, gelatin, etc. are mentioned. As a salt, sodium chloride, potassium 
chloride, a lithium bromide, etc. are mentioned. As a surface-active agent, nonionic surface 
active agents, such as a sorbitan lauric acid monoester ethylene oxide addition (trade name: 
Tween 20 and Tween 40, and the ICI United States), etc. are mentioned. The method (JP,09- 
318628,A and JP,5-41946,B) of drying, after being immersed as coating and a drying method into 
the solution which contains sugars at least, etc. are mentioned. As sugars, NI sugars and 
monosaccharide are preferred and as NI sugars. Maltose, cellobiose, a gentiobiose, a melibiose, 
sucrose, lactose, isosaccharose, etc. are mentioned, and glucose, fructose, mannose, galactose, 
arabinose, xylitose, etc. are mentioned as monosaccharide, among these — lactose, sucrose, 
glucose, and fructose — desirable — further — desirable — lactose and sucrose — it is 
sucrose especially preferably. When coating, a public domain may be sufficient as the 
concentration of the solution (coating fluid) containing a coating amount (content, such as 
sugars), sugars, etc., the kind of solution, etc., for example, they are indicated to JP,09- 
31 8628,A, JP,5-41 946,B, etc. 
[0026] 

As for the reagent kit for immunoassay of this invention, it is preferred to contain the anti human 
immunoglobulin antibody with the reagent for immunoassay of this invention. It is the use which 
was conventionally created by the publicly known method, and an anti human immunoglobulin 
antibody is For example, an antibody can be refined and created with curing salting, ionic 
exchange column chromatography, etc. from the antiserum obtained by carrying out immunity of 
the Homo sapiens immunoglobulin to suitable animals (for example, a mouse, a rabbit, a swine, a 
goat, a horse, etc.). A polyclonal antibody or a monoclonal antibody may be sufficient as an anti 

human immunoglobulin antibody, and antibody fragments, such as < W 2 

Fab', may be 

sufficient as it. Although the Homo sapiens immunoglobulin contains all the immunoglobulins, 

such as IgG, IgA, and IgM, they are usually IgG and IgM and is mainly IgG. 

[0027] 

Although an anti human immunoglobulin antibody is good also in a sign not being carried out, 
either, it is preferred that the sign is carried out with the labeled compound from points, such as 
sensitivity and the simple nature of measurement. When the sign of the anti human 



immunoglobulin antibody is not carried out with a labeled compound, the reagent etc. which 
carried out the sign of the antibody (for example, anti-mouse IgG antibody created with the 
rabbit when an anti human immunoglobulin antibody was IgG of a mouse) which recognizes an 
antihuman globulin antibody are used. As a labeled compound, a publicly known thing can be used 
conventionally, and radioisotope, a fluorescent substance, photogene, an enzyme, etc. are used. 

As an isotope, ^^^I etc. are mentioned and a europium complex etc. are mentioned as a 
fluorescent substance, N-methyl AKURIJIUMU ester etc. are mentioned as photogene and 
horseradish peroxidase, alkaline phosphatase. **-galactosidase, etc. are mentioned as an 
enzyme, the enzyme among these labeled compounds — desirable — further — desirable — 
horseradish peroxidase, the alkaline phosphatase, and **-galactosidase — they are horseradish 
peroxidase and the alkaline phosphatase especially preferably. 
[0028] 

The method of carrying out the sign of the labeled compound to an anti human immunoglobulin 
antibody can apply a publicly known method etc. conventionally, "New Biochemistry Experiment 
Lectures 5 immunobiochemistry laboratory procedure" (the method of the edited by Japanese 
Biochemical Society, Tokyo Kagaku Dojin, the 1986 issue, and a 102-112-page statement, etc. 
are used, for example, the method of following (1) - (4), etc. can be applied.) 

(1) How to introduce the radioactive iodine into the tylosin residue of an anti human 
immunoglobulin antibody, using chloramine T as an oxidizer when a labeled compound is an 
isotope. 

(2) How to make a fluorescein isothiocyanate react to an anti human immunoglobulin antibody in 
buffer solution, and combine with lysine residue of an anti human immunoglobulin antibody when 
a labeled compound is a fluorescent substance. 

(3) How to make the trade name "an acridinium derivative - I" (made by member Institute for 
Chemical Research) react to an anti human immunoglobulin antibody in buffer solution, and 
combine with the amino group of an anti human immunoglobulin antibody when a marker is 
photogene. 

(4) How to combine the amino group which an enzyme has, and the thiol group which an anti 
human immunoglobulin antibody has with NI cross-linking reagents, such as N-succinimidyl 6- 
MAREIDO hexanoate, when a marker is an enzyme. 

[0029] 

If the reagent for immunoassay of this invention is included in the reagent kit for immunoassay of 
this invention, there will be no restriction in the pharmaceutical form of a reagent, the 
composition of a reagent kit, etc. That is, the reagent kit of this invention is applicable to 
homogeneous immunoassay, such as latex agglutination and a latex turbidimetric assay method, 
and heterogeneous immunoassay. In respect of sensitometry, a heterogeneous immunoassay 
method is preferred and the heterogeneous reagent kit for sandwiches immunoassay which a 
sign is carried out in a labeled compound and contains an anti human immunoglobulin antibody is 
[ among these ] the most preferred. That is, if the reagent for immunoassay and sample of this 
invention are made to react, only the autoantibody to RBI gene product will combine with 
protein (P) specifically. Then, if an anti human immune GUROBUN antibody is added, it will 
combine with autoantibody and this antibody will form the immune complex "protein (P)- 
autoantibody-anti human immunoglobulin antibody." A fixed quantity of the amounts of 
autoantibodies are made by quantifying the anti human immunoglobulin antibody in this immune 
complex. When the anti human immunoglobulin antibody is carrying out the sign with the labeled 
compound, the amount of anti human immunoglobulin antibodies can be quantified by measuring 
the quantity of a labeled compound. 
[0030] 

Measurement of a labeled compound can be conventionally carried out by a publicly known 
method etc. according to the kind of labeled compound. When a labeled compound is a 
fluorescent substance, the fluorescence amount produced, for example by the exposure of the 
excitation light of suitable wavelength is quantified with a photo-multiplier. When a labeled 
compound is a chemiluminescence substance, for example with acridinium ester, the light 



quantity produced by adding an alkali solution is quantified with a photo-multiplier. 
[0031] 

When a labeled compound is an enzyme, enzyme activity can be measured by making a suitable 
substrate react as an absorbance (spectrophotometry), a fluorescence amount (fluorescence 
amount measuring method), or light quantity (the amount measuring method of 
chemiluminescence). For example, when an enzyme is peroxidase, as a substrate, 2,2'-horse 
mackerel no bis(3-ethylbenzo thiazoline 6-sulfonic acid)2 ammonium (ABTS) 
(spectrophotometry), iuminol/peroxide (the amount measuring method of chemiluminescence), 
etc. can be chosen. When an enzyme is alkaline phosphatase, as a substrate P- 
nitrophenylphosphate (spectrophotometry), 4-methyl umbelliferryl phosphoric acid (4-MUP) 
(fluorescence amount measuring method) and the 3~(2'-spiro adamantane)-4-methoxy-4-(3" 
phosphoryl oxy) phenyl- 1 , 2-JIOKI cetane, disodium (AMPPD) (the amount measuring method of 
chemiluminescence), etc. can be chosen. As for an absorbance, a spectrophotometer, a 
fluorescence amount, and the amount of chemiluminescence are quantified by a photo-multiplier. 
The amount measuring method of chemiluminescence among these preferably (that is, as a 
method of quantifying autoantibody using the reagent kit of this invention, chemiluminescence 
enzyme immunoassay is preferred.), It is the amount measuring method of chemiluminescence by 
the combination of peroxidase, and Iuminol/peroxide, or the combination of alkaline phosphatase 
and AMPPD still more preferably. 
[0032] 

As luminol, luminol, isoluminoi, N-aminohexyl-N-ethyliso luminol (AHEI), N-aminobutyl-N-ethyliso 
luminol (ABEI), these metal salt, etc. are contained. As these metal salt, alkaline metal salts 
(sodium, potassium, etc.), alkaline-earth-metals salts (calcium, magnesium, etc.), etc. can be 
used, among these — metal salt of luminol and luminol — desirable — further — desirable — 
metal salt of luminol — it is sodium salt of luminol especially preferably. As a peroxide, both an 
inorganic peroxide and organic peroxide can be used. As an inorganic peroxide, hydrogen 
peroxide, sodium perborate, potassium perboric acid, hyperoxidation acid, hyperoxidation 
carbonic acid, hyperoxidation 2 carbonic acid, hypochlorous acid, potassium hypochlorite, a 
chlorous acid, chloric acid, sodium chlorate, perchloric acid, perbromic acid, pel OKUSO sulfuric 
acid, pel OKUSORIN acid, etc. are mentioned. As organic peroxide, peracetic acid, fault propionic 
acid, dimethyl sulfoxide (DMSO), triethylamine oxide, methyldi ethylamine oxide, hyperoxidation 
phthloyi, etc. are mentioned. The viewpoints of preservation stability etc. to an inorganic 
peroxide is hydrogen peroxide desirable still more preferably among these. 
[0033] 

the reagent which contains an anti human immunoglobulin in the reagent (reagent for 
Immunoassay of this invention) which protein (P) and an insoluble in water nature carrier (B) 
combine with the reagent kit for immunoassay of this invention preferably — in addition, 
Furthermore, the buffer solution for immunoreaction, the buffer solution for B/F separation, a 
control sample, etc. can be included. As the buffer solution for immunoreaction, and buffer 
solution for B/F separation, the buffer solution etc. which are conventionally used for 
immunoassay can be used, and the phosphate buffer solution containing protein, a salt, a 
surface-active agent, etc., the buffer solution of good (Good), etc. can be used. Protein, a salt, 
the thing same as a surface-active agent as the above, etc. are mentioned. 
[0034] 

A control sample is used as a comparison sample forjudging whether the autoantibody to RB1 
gene product exists in a sample, and the sample (positive control) which usually contains the 
sample (negative control) which does not contain autoantibody, and autoantibody is prepared. As 
negative control, the buffer solution for immunoreaction, the buffer solution containing the same 
protein etc., the Homo sapiens pooled serum that does not hold the autoantibody to RB1 gene 
product, etc. can be used. As positive control, the buffer solution (the same protein as the buffer 
solution for immunoreaction is, contained) etc. which added the Homo sapiens pooled serum 
which holds the autoantibody to RBI gene product, and the blood serum containing the 
autoantibody to RBI gene product can be used. 
[0035] 



Especially if it Is body fluid of the Homo sapiens origin, it will not be limited, for example, blood, 
urine, saliva, lymph, bile, gastric Juice, pancreatic Juice, etc. are mentioned, and the homogenate 
extract of an organization etc. which were fiirther extracted from the living body can be used for 
the sample measured with the reagent kit for immunoassay of this invention. Blood and urine are 
blood (whole blood, a blood serum, or plasma is included) desirable still more preferably among 
these. 
[0036] 

The example (processes 1-6) of the method (sandwich measuring method) of detecting the 
autoantibody to RB1 gene product using the reagent kit of this invention is shown below. 
The reagent for immunoassay (reagent for immunoassay of this invention) with which it comes to 
combine a process 1. sample, and protein (P) and an insoluble in water nature carrier (B) is made 
to react, and a reaction mixture (the complex 1 of the process 2 is included) is obtained. 
Except for an unreacted material (B/F separation), the complex 1 is obtained from the reaction 
mixture of the process 2. process 1. 

The complex 1 obtained at the process 3. process 2 and the anti human immunoglobulin antibody 
by which the sign was carried out with the labeled compound are made to react, and a reaction 
mixture (the complex 2 of the process 4 is included) is obtained. 

Except for an unreacted material (B/F separation), the complex 2 is obtained from the reaction 
mixture of the process 4. process 3. 

The quantity of the labeled compound of the process 5. complex 2 is measured. 

As compared with a reference value (negative control and/or positive control), the existence of 

autoantibody is Judged using the quantity of a process 6. labeled compound. 

[0037] 

In the process (an above-mentioned example process 6) of judging the existence of the 
autoantibody to RBI gene product in a sample, The amount of anti human immunoglobulin 
antibodies to the blood which is a sample (measured as an amount of labeled compounds by 
which the sign was carried out to the anti human immunoglobulin). It is preferred to Judge the 
existence of autoantibody by comparing the reference value set up from the amount of anti 
human immunoglobulins in two or more healthy persons' blood (measured as an amount of 
labeled compounds by which the sign was carried out to the anti human immunoglobulin). The 
setting method of a reference value can be performed by the method indicated by "the clinical 
diagnostic guides 1999-2000, p64-71 and BUNKODO (1999)", and "the clinical laboratory test 
data book 1997-1998, p8-13, and Igaku-Shoin (1997)", for example. That is, two or more healthy 
persons (at least 50 or more persons, preferably 1 20 or more persons) are measured, and the 
amount of labeled compounds is calculated (in the case of chemiluminescence enzyme 
immunoassay, it becomes light quantity), [parametric methods, such as a statistical work 
{parametric method and a nonparametric method, use the amount of labeled compounds, when 
parent population shows a normal distribution (good even if it carries out exponentiation 
conversion), and a nonparametric method is used when parent population does not do a normal 
distribution. ]} is carried out and it is considered as the reference interval which searches for the 
range containing 95% of sample groups, and a maximum is set to an upper limit reference value, 
and a minimum is set to a lower limit reference value. Therefore, although a possibility of having 
autoantibody about the sample beyond an upper limit reference value is high, a healthy person 
may also exceed with the probability of 5%. In order to prevent this, setting up the cutoff value 
which usually multiplied the upper limit reference value by the coefficient further, and/or was 
added is performed. That is, the sample beyond a cutoff value is Judged as a thing with 
autoantibody. Although setting out of a cutoff value is set up by the relation between an upper 
limit reference value and the value of the distribution minimum of a sample which has the 
autoantibody to RBI gene product, it is usually an about 1.5 to 3 times [ of an upper limit 
reference value ] value. 

[0038] 

Above-mentioned negative control and positive control are prepared so that the set-up cutoff 
value can be reproduced simply. For example, setting out of ** — the average value of the 
negative control from which 3 times of the measured value (the amount of labeled compounds) 



of negative control become a cutoff value, and positive control turns into a cutoff value — is 

possible. 

[Example] 

[0039] 

Hereafter, although an example explains this invention further, this invention is not limited to 

this. 

[0040] 

Production of <example 1 of creation> RB1 gene product (GST fusion protein) 

International Journal OBU According to the method of one koro G (Int.J.Oncology), 19 or 1035 

pages, and a statement [ 2001 ], the fusion protein with GST (glutathione S transferase) was 

produced as follows. 

[0041] 

1. Preparation of RBI gene 

RNA was extracted from human umbilical cord venous blood pipe endothelial cells {Human 
Umbilical Vein Endothelial Cell (it purchases from Funakoshi Co., Ltd.)}. extraction — AGPC 
(Acetate buffer, Guanidinium thiocyanate, phenol, chloroform) — it carried out as follows using 
law. 
[0042] 

(Preparation of the AGPC method reagent) 

(1) Preparation of 1M sodium acid citrate (pH 7.0) 

After having added citrate after dissolving 29.4 g of trisodium citrate in 80 ml of distilled water, 
and uniting with pH 7.0, distilled water was added at 25 to make 100 ml. And it was used after 
carrying out autoclave sterilization (120 **, 20 minutes). 

(2) Preparation of D liquid 

GTC(GUANIJIUMU thiocyanate) 236.3g (4M), Zarko Schill (L-Lauroylsarcosine) 2.5 g (0.8 % of the 
weight). After carrying out the uniform dissolution of 1 2.5 ml (25mM) 1 M sodium-acid-citrate 
buffer solution (pH 7.0) and 250 ml of the distilled water at 85 **, it returned to the room 
temperature (25 **), and united with 496 ml with distilled water. It filtered and saved with the 
pole diameter bottle top filter of 0,45 micrometer. 2-mercaptoethanol 360microl (0.1 M) was 
added to 50 ml of this stock solution at the time of use, and it was considered as D liquid. 

(3) Preparation of 2M sodium acetate (pH 4.0) 

sodium acetate TORIHA — ide — after dissolving the rate of 27.2 g in 10 ml of distilled water, it 
united with pH 4.0 using acetic acid, and distilled water was added to make 100 ml at 25 **. It 
was filtered and used with the pole diameter bottle top filter of 0.45 micrometer. 
[0043] 

(Operation of the AGPC method) 

(1) 0.5 ml of D liquid was added to the tube, human umbilical cord venous blood pipe endothelial 
cells were distributed, and the cell was destroyed. 

(2) Whenever it added 2M sodium acetate 50mul, 0.5 ml of phenol, and chloroform / isoamyl 
alcohol (volume ratio 49/1) lOOmicrol one by one and put it in one kind further, the tube was 
shaken 2 to 3 times and mixed. 

(3) After mixing violently for 1 0 seconds, it ice-cooled for 1 5 minutes. 

(4) With the centrifugal acceleration 10,000G, after carrying out the at-long-intervals heart for 
20 minutes, 10 of water layers divided into the lower part were Isolated preparatively in 
another tube so that the interlayer containing DNA might not mix. 

(5) 0.5 ml of isopropanol was added to the water layer isolated preparatively, and it cooled at -20 
** for 1 hour. Next, the atHong-intervals heart (10,000G, 0 **) was carried out for 10 minutes, 
and RNA was settled. 

(6) Dissolve RNA which precipitated in 0.5 ml of D liquid again, add 0.5 ml of isopropanol, and 
place at -20 ** for 1 hour. 

(7) Carry out centrifugality, settle RNA, wash precipitate by ethanol solution I mL 80% of the . 
weight, and dissolve in water after making it dry. 

[0044] 

Thus, from extracted RNA, the trade name "Redi Thu RT-PCR bead" (Ready-To-Go RT- 



PGR Beads and Amersham) was used, and composition and amplification of cDNA were 
performed. Namely, Redi Thu -**** for 95 ** after it adds RNA and 3' primer solution 
corresponding to the amino acid sequence of the example of creation 1 statement of Table 1 to 
a RT-PCR bead and 42 ** reacts to it for 1 hour, and 5 minutes — warming — it processed and 
cDNA was compounded. Then, 5' primer is added to the reaction mixture containing cDNA, and it 
is a DENACHU ration reaction (95 **) about PGR (polymerase chain reaction). It carried out in 
30 cycles using the thermal cycler for PGR (MP PGR thermal cycler. TAKARA SHUZO make) on 
condition of the annealing reaction (60 1 minute) and the elongation reaction (72 **, 1 
minute), and amplified cDNA was obtained for 1 minute. 
[0045] 

2. Greation and manifestation of recombinant gene 

Obtained cDNA. They are molecular cloning and A to the BamHI/EcoRI part of vector pGEX-4T- 
3 (it purchases from Amersham) for a manifestation. Laboratory The 2nd edition (Molecular 
Gloning, A Laboratory Manual, 2nd ed) of a manual. It incorporated by the method of the 
statement in 1989. After checking that the path of insertion of cDNA is correctly incorporated 
by the sequence method, 37 ** and 2-hour derivation were applied after transforming in 
Escherichia coli BL21 (DE3) and LysS (Novagen) in the culture medium containing the 
isopropylthio beta galactoside (IPTG) of 0.1 mM. the cell lysate of the Escherichia coli prepared 
by ultrasonic crushing — the target fusion protein — glutathione bonding affinity gel (trade 
name: — the glutathione sepharose 4B.) It refines by the affinity chromatography method using 
the product made by Amersham (eluate; 0.02M tris(hydroxymethyl) aminomethane / chloride 
buffer solution containing the reduced glutathione of lOmM), GST fusion protein GST1 {the 
protein which becomes considering the amino acid sequence of an array number (2) as a 
constitutional unit} was prepared. 
[0046] 

<The examples 2-7 of creation> 

The GST fusion protein (GST 2-7) was prepared like the example 1 of creation except having 
used 3 'primer and 5' primer shown in Table 1 . 
[0047] 
[Table 1] 
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[0048] 

<Example 1> 

1 . Greation of GST1 joint bead 

Added 1000 glass beads (made by an immune chemical company) 3.2 mm in diameter to the 
polyethylene bottle with a lid containing 1 % of the weight gamma-aminopropyl triethoxysilane 
content acetone solution 20mL, it was made to react at 25 ** for 1 hour, and suction removal of 
the reaction residual liquor was carried out with the aspirator. 



Subsequently, after having added deionized water 20mL, covering and carrying out inversion 
stirring of the polystyrene bottle twice slowly, suction removal of the liquid was carried out with 
the aspirator, and the glass bead was washed. This washing operation was performed 3 times. 
Subsequently, 1000 glass beads after this washing were made to react at 25 ** for 1 hour in 
addition to the polyethylene bottle with a lid into which glutaraldehyde water content solution 
20mL went 2% of the weight, and suction removal of the reaction residual liquor was carried out 
with the aspirator. And after having added deionized water 20m U covering and carrying out 
inversion stirring of the polystyrene bottle twice slowly, suction removal of the liquid was carried 
out with the aspirator, and the glass bead was washed. This washing operation was performed 3 
times. 

1000 glass beads after this washing were made to react at 25 ** furthermore for 1 hour in 
addition to the polyethylene bottle with a lid containing 0.02M phosphate buffer solution (pH 8.7) 
20mL which contains GST1 by the concentration of 20microg/mL 

The GST1 content phosphate buffer solution was removed after the reaction, and 4 ** was 
immersed in the 0.1-% of the weight cow serum albumin content phosphate buffer solution (pH 
7.2) of 20mL for 8 hours. Then, after it carries out suction removal of the buffer solution with an 
aspirator and the 0.1-% of the weight cow serum albumin content phosphate buffer solution (pH 
7.2) of 20mL washes a bead twice, 10% of the weight of sucrose to the included phosphate buffer 
solution (pi^ 7.2) After the immersion during 30 minutes. The phosphate buffer solution was 
removed with the aspirator, the bead was scattered on the filter paper, air-drying and the GST 
fusion protein joint bead 1 (reagent 1 for immunoassay of this invention) were acUusted at the 
room temperature (about 25 **), and refrigeration (2-10 **) preservation was carried out in the 
well-closed container into which the drier (silica gel) was put. 
[0049] 

2. Creation of buffer solution for immunoreaction 

It added so that it might become a phosphate buffer solution (pH 8.0) of 0.02M about casein and 
might become the concentration of 8.5 g/L about 3 g/L and sodium chloride, and the buffer 
solution for immunoreaction was created. Refrigeration (2-10 **) preservation of the time of use 
was carried out. 
[0050] 

3. Creation of peroxidase-labeling anti human immunoglobulin antibody 

An anti human immunoglobulin polyclonal antibody (product made from DAKOJAPAN) and 
horseradish origin peroxidase (made by Toyobo Co., Ltd.) are used, Literature [S Yoshitake, em 
Imagawa, E Ishikawa, Ethol; To Jay . by OKEMU and Vol,92 (1982) 1413 -1424-page], by the 
method of a statement a peroxidase-labeling anti-beta2-micro globulin polyclonal antibody 
[solution of the phosphate buffer solution (pH 6.0) of 0.02M which is the protein concentration of 
1 mg/mL]. Frozen (-30 **) preservation was prepared and carried out. 
[0051] 

4. Creation of enzyme labelled antibody liquid 

Enzyme labelled antibody liquid was created using the immunoreaction buffer solution and the 
peroxidase-labeling anti human immunoglobulin antibody which were created above as follows. 
That is, lOOmicrog addition of the peroxidase-labeling anti human immunoglobulin antibody was 
carried out with the protein volume, stirring mixing was carried out and this was made into 
enzyme labelled antibody liquid at buffer solution lOOmL for immunoreaction. 
[0052] 

5. Preparation of hydrogen peroxide liquid 

The 35-% of the weight hydrogen peroxide solution of 200microl was dissolved in 1 I. of deionized 
water, and it was considered as hydrogen peroxide solution. Refrigeration (2-10 **) preservation 
was carried out until it used it. 
[0053] 

6. Preparation of substrate liquid 

0.1 8g of luminol (made in Tokyo Chemicals) and the 4-(cyano methylthio) phenol 0.1 g (made by 3 
Japanese Federation of Chemical Industry Workers' Unions) were dissolved in 0.1 M (a mol/L), 
and 1 I. of the tris(hydroxymethyl) aminomethane / chloride buffer solution of pH 8.5. 



Refrigeration (2^10 **) preservation was shaded and carried out until it used it. 
[0054] 

<Examples 2-1 0> 

1. Creation of RBI gene~product (GST fusion protein) joint bead 

It changed to GST1, and except having used the GST fusion protein shown in Table 2, like 
Example 1, the GST fusion protein joint beads 2-10 (reagents 2-10 for measurement of this 
invention) were adjusted, and refrigeration (2-10 **) preservation was carried out in the well- 
closed container into which the drier (silica gel) was put. 

When using it combining two or more GST fusion proteins (examples 8-10), the quantity of each 
GST fusion protein presupposes that it is the same, and it was made for a total amount to 
become 20microg/mL What was created in Example 1 was used for the buffer solution for 
immunoreaction, a peroxidaseHabeling anti human immunoglobulin antibody, enzyme labelled 
antibody liquid, hydrogen peroxide liquid, and substrate liquid. 
[0055] 

<Example 11> 

It is the example which measured the healthy person pooled serum and a cancer patient blood 
serum. 

1. Sample 

Every 0.2 mL each of blood serums extracted from 50 healthy person volunteers were mixed, 
healthy person pooled-serum lOmL was created, and it was considered as the sample 1. Ten mL 
(s) each were prepared and the blood serum (patients 1 -3) obtained from the cancer patient was 
used as the samples 2-4. 
[0056] 

2. Immunoreaction operation 

Into a 12x75-mm test tube, buffer solution 300for immunoassay muL, sample 1 (healthy person 
pooled serum) lOmicroL, and one GST fusion protein joint bead were added, and it was made to 
react for 10 minutes at 37 **, After the aspirator removed reaction residual liquor, the 
bead was washed for physiological saline 2mL, and the aspirator removed the penetrant remover. 
Furthermore physiological saline 2mL was added and it washed similarly. Next, enzyme labelled 
antibody liquid 300muL was added to the bead after washing, and was made to react 37 ** for 10 
minutes. The aspirator removed reaction mixture, physiological saline 2mL was added, the bead 
was washed, and the aspirator removed the penetrant remover. Furthermore physiological saline 
2mL was added and it washed twice similarly. About the bead after washing, enzyme activity was 
measured as follows. Enzyme activity was similarly measured about the samples 2-4. 
[0057] 

3. Enzyme activity measurement operation 

The test tube (12x75 mm) containing the bead after washing was set to the Aloka luminescence 
leader BLR-201 type sample holder, substrate liquid 200muL and hydrogen-peroxide-solution 
200muL were added, and the chemiluminescence reaction was started. Addition measurement of 
the light quantity for 10 seconds after after [ of a luminous reaction start ] 40 seconds was 
carried out, and this was made into the light quantity which shows enzyme activity. 
[0058] 

4. Measurement result 

The measurement result of light quantity was shown in Table 2. As for the numerical value in 
Table 2, the upper row shows light quantity, and the lower berth is a relative value of each light 
quantity when light quantity of the healthy person pooled serum is set to 1 .0. 
In a cancer patient, it turns out that measurement light quantity is higher than the light quantity 
of the healthy person pooled serum, and a light quantity ratio (value which **(ed) each 
measurement light quantity with the measurement light quantity of the healthy person pooled 
serum for the numerical value of the lower berth in front) is large. In patient's serum, even if 
reactivity may be low to an individual GST fusion protein, by combining two or more GST fusion 
proteins shows that sensitivity improves. A light quantity ratio has a high combination which 
includes all the fields of an El A coupling region especially, and sensitivity is improving. 
[0059] 
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[0060] 

<Comparative example 1> 

This comparative example is an example which measured by the method by conventional 
technology. 

1 . Blotting of GST fusion protein 

Blotting to SDS polyacrylamide gel electrophoresis and a nitrocellulose filter was performed for 
Imicroeach g of GST1-GST7 which were created in the examples 1-7 of creation using the 
Pharmacia manufacture "fast system (PhastSystem)/' electrophoresis — as gel — a Pharmacia 
manufacture — " — fast gel homogeneous (PhstGel Homogeneous) 1 2.5". It carried out in the 
temperature of 15 **, the voltage 250V, and migration 2 hours, using the Pharmacia manufacture 
"fast GERUSUDIESU buffer strip (PhstGel SDS Buffer Strips)" as a migration buffer. Blotting of 
the GST protein was carried out to the nitrocellulose membrane (made by Millipore Corp.) using 
the Pharmacia manufacture "fast transfer (PhstTransfer) semi dry blotting" from the gel which 
migrated. 25mM tris(hydroxymethyl) aminomethane buffer solution (pH 8,3) containing a 192mM 
glycine and 10 capacity % methanol was used for the blotting buffer. Blotting was performed in 
the temperature of 1 5 **, the voltage 20V, and migration 30 minutes. 
[0061] 

2. Detection of autoantibody in sample 

This membrane was dipped in the powdered-skim-milk content 0.02M phosphate buffer solution 
(pH 7.0) at the room temperature (25 **) 5% of the weight for 8 hours. The membrane was taken 
out, it was immersed in the solution which diluted the sample 1 (healthy person pooled serum) 
with the powdered-skim-milk content 0.02M phosphate buffer solution (pH 7.0) 400 times 5% of 
the weight, and 25 was made to react for 3 hours. Subsequently, the filter was taken out, and 
after neglecting it, shaking 25 ** to Tween20 content 0.02M phosphate buffer solution (7.0) 0.1% 
for 1 hour, the filter was washed by removing. liquid with an aspirator. This washing was carried 
out 3 times. It was immersed in the enzyme labelled antibody liquid which created the washed 
filter in Example 1, and 25 ** reacted for 1 hour. Above-mentioned washing was performed 6 
times similarly. The washed filter was immersed in the 0.05M tris(hydroxymethyl) 



aminomethane / chloride buffer solution of lOOmL containing 50 mg of 3,3'-diaminobenzidine (pH 
7.6), and 25 ** reacted for 1 0 minutes. After performing above-mentioned washing 5 times 
(however, leaving times 10 minutes) and air-drying a filter at 25 **, the produced coloring band 
was checked visually. The coloring band was similarly inspected visually about the samples 2-4 
(the cancer patients' 1 -3 blood serum). 
[0062] 

3. Evaluation 

comparing with the band (it is hardly generated or is very weak) in the case of a healthy person 
Boolean blood serum — the case of the same grade as a healthy person Boolean blood serum - 
and the case where it is slightly strong — ** and the case where it is strong — + — a table — 
in the bottom, the result was shown in Table 3. Even when there was an S/N difference clearly 
in Example 1 1, in the comparative example 1, there was a case where it became - or ** judging. 
It was subjective judgment by viewing, and it was so delicate that the judgment of the 
comparative example 1 had a possibility that a result might change with judgment persons. On 
the other hand, since the method of this invention can be measured clearly as a numerical value 
as Example 1 1 showed, such problems do not exist. 
[0063] 
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[0064] 

<Example 12> 

It is the example which measured two or more healthy person blood serums, calculated the 
reference value, set up the cutoff value, measured the blood serum from ten cancer patients, 
and judged the existence of the autoantibody to RBI gene product. 
[0065] 

1 . Measurement of sample 

The blood serum sample from 1 20 healthy person volunteers and the sample 1 (healthy person 
pooled serum) of Example 1 1 were measured like the method of Example 1 1 using the GST 
fusion protein (GST4, GST5, GST6, GST2, and GST7) joint bead 10 prepared in Example 10. 
Distribution of 120 healthy person volunteers' measured value (light quantity) was shown in 
drawing 1 . The horizontal axis of a figure is light quantity (cps), and a point shows distribution 
(one point corresponds to one sample) of a sample. 
[0066] 

2. Setting out of cutoff value 

As a result of analyzing a distribution pattern for the measured value (light quantity) of the blood 
serum sample from 1 20 healthy person volunteers, and the sample 1 using statistical work 
software "STATFLEX v.4.1" (made by ATEKKU), light quantity distribution was skewness 1.49 
and kurtosis 4.90. The normal distribution of this distribution had not been carried out. When 
asked for 95% of confidence interval with the nonparametric method, the reference value was the 



light quantity 1606-7547. When light quantity 1.5 times the light quantity of a maximum was set 
to the cutoff value here, it was the light quantity 1 1 321 . At this time, the light quantity of the 
sample 1 (healthy person pooled serum) was 3406, and was 1/3.32 of the cutoff value. Therefore, 
when the sample 1 (healthy person pooled serum) was measured as negative control, it was set 
to cutoff value = "healthy person pooled-serum measurement light quantity" x3.32. 
[0067] 

3. Measurement of sample 

The sample 1 (healthy person pooled serum) created in Example 1 1 as the blood serum samples 
5-14 extracted from ten cancer patients (patients 4-13) and negative control was measured. 
Measurement was performed like Example 1 1 using the GST fusion protein joint bead 10 of 
Example 10. 
[0068] 

4. Decision result 

The sample 1 (healthy person pooled serum) was made into negative control, and the cutoff 
value ("healthy person pooled-serum measurement light quantity" x coefficient) was calculated 
by the coefficient set up by the above 2. In light quantity, an autoantibody positivity, one side, 
and light quantity judged the measured value of less than the cutoff value (less than [ cutoff 
ratio 1 .0 ]) to be autoantibody negativity for the measured value more than a cutoff value (more 
than cutoff ratio 1 .0). These results were shown in Table 4. 
[0069] 
[Table 4] 
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[0070] 

From Table 4, the autoantibody to RBI gene product was judged by high frequency (inside of ten 
persons eight persons) by the cancer patient to be a positivity. The possibility that the method 
of this invention was useful to diagnosis of cancer was shown. 
[0071] 

<The examples 8-15 of creation> 

The GST fusion protein (GST 8-15) was prepared like the example 1 of creation except having 

used 3 'primer and 5' primer shown in Table 5. 

[0072] 
[Table 5] 
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[0073] 

<Examples 13-28> 

1. Creation of RBI gene-product (GST fusion protein) joint bead 

It changed to GSTl , and except having used the GST fusion protein shown in Table 6 or 7, like 
Example 1, the GST fusion protein joint beads 11-26 (reagents 11-26 for measurement of this 
invention) were acUusted, and refrigeration (2-10 **) preservation was carried out in the well- 
closed container into which the drier (silica gel) was put. 

When using it combining two or more GST fusion proteins (examples 19-26), the quantity of each 
GST fusion protein presupposes that it is the same, and it was made for a total amount to 
become 20microg/mL What was created in Example 1 was used for the buffer solution for 
immunoreaction, a peroxidase-labeling anti human immunoglobulin antibody, enzyme labelled 
antibody liquid, hydrogen peroxide liquid, and substrate liquid. 
[0074] 

<Example 29> 

Like Example 1 1 , the sample was measured and it was shown in Tables 6 and 7 (as for the 
numerical value in Table 6 and 7, the upper row shows light quantity, and the lower berth Is a 
relative value of each light quantity when light quantity of the healthy person pooled serum is set 
to 1.0.). 

In a cancer patient, it turns out that measurement light quantity is higher than the light quantity 
of the healthy person pooled serum, and a light quantity ratio (value which ^*(ed) each 
measurement light quantity with the measurement light quantity of the healthy person pooled 
serum for the numerical value of the lower berth in front) is large. In patient's serum, even if 
reactivity may be low to an individual GST fusion protein, by combining two or more GST fusion 
proteins shows that sensitivity improves. A light quantity ratio has a high combination which 
includes all the fields of an El A coupling region especially, and sensitivity is improving. 
[0075] 
[Table 6] 
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[0076] 
[Table 7] 
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[0077] 

<Comparative example 2> 

The sample was measured like the comparative example 1 except having changed GST1-GST7 
which were created In the examples 1 -7 of creation into GST 8-1 5 produced in the examples 8- 
1 5 of creation, and — comparing with the band (it is hardly generated or is very weak) in the 
case of a healthy person Boolean blood serum — the case of the same grade as a healthy 
person Boolean blood serum - and the case where it is slightly strong — ** and the case where 

it is strong 1 a table — in the bottom, the result was shown in Table 8. Even when there 

was an S/N difference clearly in Example 29, in the comparative example 2, there was a case 



where it became - or ** judging. It was subjective judgment by viewing, and it was so delicate 
that the judgment of the comparative example 2 had a possibility that a result might change with 
judgment persons. On the other hand, since the method of this invention can be measured 
clearly as a numerical value as Example 29 showed, such problems do not exist. 
[0078] 
[Table 8] 
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[Brief Description of the Drawings] 
[0079] 

[Drawing 1]I t is the graph which showed distribution of the light quantity measured about 120 
healthy person volunteers' blood serum using the GST fusion protein joint bead (reagent 10 for 
immunoassay of this invention) (example 1 2). 
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y^'COifffl^ (mm2) {41-2 5*WtL<, $ ^>{:j!f i L< {42- 1 6 . #{:|Fi L 

<{43-9-c-3^^„ ^fc. irffimfc(4. Mi:^[ni{cWUTSi:{c-tML>^cii^o^a]»a5^^co 

irffiffi^*«-ri-« M.ll=^7);l^, ^§ (mm) {45-1 0 0;&>ifi L<, ^h^zUth 
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<{i8-8 0, mzMtKlil O-lO-C'hl. tfz. (mm) (i, 5- 

rcom-^. (mm){±, 5'-10 0i)mtL<. $ ^^^tcff^ L< (i 1 0-8 0 . 
§^>tCifiL<(±2-l 6, mzMtl<ii3-l OX'hl. (mm) (±0. 1- 

25&W^t<. §^C:*fiL<(±0. 1-0. 5T'$)I., ^«^^7^;l/^-<^T%TLS 

Ti^fi^fS ( m ) {i 0 . 0 l-200;?)i'if4L<, $A>tCt?iL<(iO. 1-50 
[0023] 

^t^H'&tlXii. *^?f14ffl#; (B) <Dmmi>zmX^titzriymRV^/Xiix/Uy 

h K y )\ym^<^'Bmmb . saw ( p ) cor s ysai^/x{±^;t/7 h h u /ks^cofig 

N-t Kn-if^i^y^ 5 Fxx-f;l'S.?/o-7x-^yt*7.vp-< 5 F¥) f^-r^:^ 

^ (7itii#i^ffi4 2 8 0 9 9 2^mmmm/^m3 652751 -^bj^h^) #3&>w^> 
til. mmmm^zxm^thijmbixii. *^wb#: (b) v^f^-ux^u-ycoj^-^ 

. S&M iP) CDO. 001-0. 04% (W/V) (pH9. 0)t;* 

^?§i4ffl*^3i^B^rBi?S)f-ri.;^s (A'^^^-A • A'^^7^x • r^^, 251^, 4 
2 7K. 1 97 1¥) ww^^i-s, ^cou-rni. mm^^v ^i-^ya^comw. m 

^) ^^ijffl LTraifge^t:. saw ( p ) t7mmm. ( b ) t ^g^^s ^ t i t-i^ ^ 

o <^J;t{J\ ga^ (P) ^b'^^yTliiJt. TtVy^^^t:^^?^^}^^^^:^^)^^- 

; t J; D . gB« ( p ) ^y^mmm ( b ) \,zm-^x-^ h . r t'i^> t 

{4, [^-fL^mSSl 1 rxyf'WA^AyT'y-b^ J . m^^li^lRlAa, 1 989^] 

tciBisi7)tc7). ffi«e^=srafe^ t tT{4^ii«fit^ig¥6 - 18 6 2 3 2^\,zlmn1m 

[0024] 

;iiib<7)o^>. gaw (p) corsyM@it*^"2o-i ooi^j©-^. ^wm^mm.^ 
ys-^&7FijfflL/i^rS*i!|fi:ffjLi\ gaw (P) <^rsys«*n ootLhto^^ 

-^^■S^^ffi-CS)^. =5rfc. T5yiHii!£2 0-l OOffli?)gBMi;. TSyMKU 00 

fflijUicoga«t&is-^^i.Ji^, rf^ytrsy^ffliciooffltUitoga 

[0025] 

*^0^c^^aiiJSfflM^(4. 31S^iSM;S«L/i;K«iT'i iv^^i. ga« (P) t 
7ic^?ittffl#: (B) t^lS^L;tfI. ^l^^aL•;yX{i:ga«T•3-r^y^'•'L|g^:#L/^^ 

mmt. Lv^„ iswrnt LT(4. u ywrnrnms^'^y f ( g o o d ) aMMwrniim"^ 
ga. wm/x\m-wmmmk^-M\^x\-^x%ii.\-^. gafctTtt. 7^1^7-5 

y (4^jto?fr;i'7'sy. ■^^^'mr}V^^y. ^-^xM^nv-f^y^ ^^N>7'sy. 

rJ-:^;^7'5y&l^:•7^'F7;^7•Sy^) . (lE^'^-tf^'IlegG&l^iE^V'^;^ i g 
G^£7)ga« (P) t^7)|±^1i;f)i-^|,->K#:) S.Z/-K7^y^>i)Wi.:ll-l.« tSt LT{4, 
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v^-yAQ. I c I ij ^a) m(^yy=~^y^m\^mmt^mfhKh . ^-x ^ y 

mm^^O 9-3 1862 8-^^|g&«/m¥5 -4 1 9 4 6-^4^fg) #*W^>fLl. « 

ii, m^HtLTti, y)Va~x^ y)V9h-x^ ^yy-x, r^tv 

i:^mm{^-^^ym) comm. Rmmm^mn. '^mmxx<. mm 

. ^m^f-O 9-3 1862 8-^^|gaV#^5 -4 1 9 4 e^^jkWmiZtm^tlX^-^^ 
[0026] 

t^ft{±. .^°U^n-^;Pljt#;t-i>^y^n--^/^ljl#:t-ij;<. il/c, (Fab' ) 2, 
Fab' #<7)fn;#:|lfA-rt<J:V^, ^ffe. t Ay:?''n7'y y^Ji. IgG. IgA. I 

gmmco^xco-^ M.yyvi7'vyi:^m\ mmn sGAt/i sMxh^. sg 
xh^. 

[0027] 

^im^mf^ti. n^mntixii^-'oh'^i.mmtimf^ti. ^mntixa 

mfTJVi} \}Ti-^xyr i^-^Xh h . 
[0028] 

8 6^^ff. 10 2-11 2¥jzm.(7)wmtim^^^fi. mt\i. 'm{i)-{A) 
co-mmtmmx^ h . 

( 1 ) wmt^'i^ti^rA y h-7W^, ^7n7 5 yT^K-fbifiJt Ltfflv^-citijitttH 
t YAd^jyr2y^}ymwi,zKm^^. iit h-<i.y:/Dyuyin;ft£^Ui/ya«tfe-& 
fmm ) ^mmm^XW::. ^-o 7- U ytjiftt:SJS$-tir. Kb b >f a y ^-o 7- U y 
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[0029] 

[0030] 
[0031] 

x.i-jvKyYi-TYv y- 6 -xjit^ym) zTy^^-^j^^ ( a b t s ) ( mt^mmk 

xyr^~^(riM^. t'C(4p--ho7xx;P7:rX7x-h ( ©T^JtSUSffi ) 
. 4-^^;^'>y<U7xU;i'Uyi^ (4-MUP) Ct^KMiJ^a ) ai^' 3 - (2' - 

2-i^^^-\z9y ■ --Tho^M. (AMPPD) iit^mtMrnm^} m^:miRv^^, 

[0032] 

-^y^t-Sy-zK AHE I ) . N-TSy7'^;P— N-x^;M y;PSy-;b (ABE I 

< {4/^ 5 /-/vco^mi^. mzwt I < {4/1/ 5 /-/ico-r hv^y i^Jkt-fc s » a^-fw-s^ t 
xi±. mmm. Mrnh-^ym. =j;>(i-iixjit^^i^]i (dmso) . hux^/i-rsy 
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[0033] 

^m^Eci-mm^m^^ ^ ftc«±, se*: ( p ) tyM^mmm ( b ) bti^m-^Lx 
MIX. ^ h\,z-mM&mmmwL. B/¥^mmmmwM^^yvu~)mmmi:^ti^ 

•yK (Good) (Dmmimtmmx^ ^ . se, tum/^mkmrntixiiiiitnt 

[0034] 

I. >tto^7)j:b^iii;f ■[ 1 1 T fflv ^ S i> <^Xh K) . mi^:. @ ^mm-^ t « ( Pttt 3 y h 
B Im&T&Uzm-h SBtn;#;&iS*t-|) t b7 -/I^jfll^f , &^^'RB im&TMMzn 

ti^imx-^6. 

[0035] 
[0036] 

-/^MSffi) mm\ (1^1 -6 ) ^\iirt,z^~f. 
xm 1 . mi^t . mm ( p ) tyKT^'smm ( b ) m^^nx^^i^&m&mMM 
( *^0fl<7)^a«sfflM* ) b ^Km^ ^xKmu-^'^ ( is 2 1 ^#0 ) ^# 

IS 2. IS 1 c7)KJ[5?g^!f^^^<i>*Mf5»l^# (B/F^^M) . ^t-^#:l^#l.. 
IS 3 . IS 2 •Cl#^>:fl^^^i-^#: 1 t . WMit-^^X-mm^ilfziKt h A y i5''07' U 

IS4. lS3co^JEM-^i|%»*^^>*^JiG!|^^I^S (B/F^fii) . M-^i^2m^. 

IS 5 . a^ft 2 <7)«b^!f^(7)M&i)s-ri. . 

[0037] 

mi^fp<oRBimm^mm^zMti^s,tmco^Mimi-iTM {±Mm\xuT.m 
t iw mmmco^Mnmi. Mm ^^mk^m^^'-^ k 199 9-2000, p64- 

7 1. ( 1 999) J , r|S|^i-f_^y>y^l 997-1 998. p8-l 3 

, m^mu ( 1 9 9 7) J uim^tLf^tmxnoztti'^x-^^. -tt^hibmmm^x 
{'j'^^j:<bh5 0MLt. »s L<(±i 2 0AijLh) m&L. mmt-^mi^i^i> ( 

y^'^. yyj^y?( h U -y h U -y^a(±ft*ffl*^iES^^ (^#S^^L 

T i nr ) ^^^Ji-^tC'llffl L , y y^^y^ h U 'y ^ft(±ftmilj&i'iES*^|} L^rv^^-^tifig 
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[0038] 
[0039] 

OT. %wmzi.^im^M^^\zmm-h-bK im^^\i.Mzm^'^tih{,<^'x:\if£ 

[0040] 

<i^r!c<?ij 1 >r b 1 mm^mm ( g s th-^ssm ) cofm 

yf—i-i^3i-)V i^^—i-J]/ i^y ;t>'3 0>^'— ( I n t . J. Oncolog 

y) , 1 9, 1 0 3 51:. 200liif-\,Z%m<r)1jm\,rmt-X. GST {^)V9^-:^yS.Y 

[0041] 

1 . R B 1 tOifflS 

thK-nrllMJil^l^^W {Human Umbilical Vein En dot 
he 1 1 a 1 Cell {yi-zii^^j: O^A) } /&^'^RNA&ttajL/i« tttUfis AG 
PC (Acetate buffer, Guanidinium thiocyanate, phenol, chloroform) ^Srfl3^^"Cs J^^^O 

[0042] 

(AGPC^IS^c7)|lfM) 

( 1) 1 M ^'xyK^ b U '^A ( p H 7 . 0 ) chillis 
i?xyffiH-?-b i;'>A<7)2 9. 4 gSrMS^KSOm Hl^iMLTtf^, ^'xyStSrJUx.T 
. P H 7 . 0 2 5'C-C-^W?l<^JlI;c.T 1 0 0 m 1 1 fC, :t- b 

^V~y'WM ( 1 2 or. 2 0:^"-) L-r>{?^^<tfflL/^o 

( 2 ) DjgCOilS 

GTC (^'•'r-i'''^Af-:t>'7^— b ) 236. 3g (4M) , -tfVl/rJ^-;!/ (L-L 
auroylsarcosine)2. 5g(0. 8SM%) . 1 M ^'xy^:^hy'7 
A^ffiS (pH7.0) 12.5ml (2 5mM)S.t/m^7j<2 5 Om 1 S: 8 5 ^ t-±^— ?t 
Wt/i1^, S?S ( 2 5°C) l:SL, ^§*-C-4 9 6ml HJ,i5-tt)^c, . 4 5/xm 

#>;l^b>yr7^;u^'-t:'r3SLTffi#t?^c<, ffifflB#ic^<7)ffi#i§M5 Om 1 {znLX2 

J~)V3b0tx\ (0. IM) SrJDt, D?!^: L/to 
( 3 ) 2 M i^^^ h ij "^A ( p H 4 . 0 ) cOililS 

I^BS-M-U'^A- h')^\A ¥V-h21 . 2s^mM^l0m\[zmM^'^fM. WW. 
£fflV^-CpH4. OfcS)i?ii-, 2 5'CT^W*£JD;cT10 0ml isL/to IH?LSO. 4 
5 m 4^" h h 7 r 7 ^ ;l/ ^' - t1F ji L T ffiffl L „ 
[0043] 

(AGPC^cDtii^) 

( 1 ) ^i-7'l:D?gO .5ml t Mff^tfMil'iF^^M&iJ^L. WmW. 

(2)$Ji>t:. 2M i^K-tbU'>A5 0// U 7ji:y-;l'0. 5m 1 S.t/^'nn;f^;l.'A 
/A VT5;Pr;P:3-;K#:«J:L4 9/1 ) 1 0 0x< 1 StUMDX. la^V^ilSrt 

^ A- 7'^ 2 - 3 @ii o . iPt-e'f^ « 



(12) 



#ffl2004-264294 (P2004-264294A) 



(3) iowsmi<mrzm. i5-^mm%ifz. 

( 4 ) 1 0, 0 0 0 Gt' 1 or. 2 o-^r^'bLtim. Tmz-^mifc^m^ 

( 5 ) ^I5lL/t*StC. y7°O^NV-;kO .5ml itUl. - 2 OX^Tl mm^'^Lfz 
, 1 0:Ji-rBlji'D (10, 0 0 OG. or) L. RNA^iS:^§-ityt» 

(6) ifcF^L/tRNA^O. 5mlc?)D|gi:ff?/?§»L. -<yr^y^V-;^0. SmlSr 

sni. -2or-c m^a<, 

(7) ii'DLTRNA^Jtlg^ii:. ifel5^8 0fi*%x^y-yl.7K?§?gimLt-i5ti\ ^ 
[0044] 

zcojioizLxmHiltzRNAf)^!^. mffa^^Ur^-h'y-d^ RT-PCR t' 

-Xj (Ready-To-Go RT-PCR B e a d s , TVix^Alt) ^ffiffl t 
cDNA«-^J3!ca^^'^i6&^fo^to ^^^hh. \^T^-h^-^^ RT-PCR 

f-xt R N ARx/m 1 coj^^m 1 iBtfcior 5 y ^gd^ijti^is l^^ 3 ' r ^ ^ ^-^m^ 

SD;t. 42°C. imWiKBlfztk. 9 5 ^^jDiS^ElMi t . cDNA^^^L/S, 51 
^m^. cDNA^^tf^StS' 7°7-<-?-2rJPX, PCR (4^y ^ 7— 
•JT^^vay) Sr-f-^^j.^^i/ay^SE (95r, 1:5^) , T--'J yi^'^E^ ( 6 Or 
. 1-^) . W^RB (7 2°C, 1^) c?)^ffT'PCRffl-r-V;k-!f-<^'7- (MP PC 
R -f-vyP-tf-^ ^'7-. SfflitM) 2rfflV»T3 0-tf-^i?;l^-C1fVK J^i|g$^l/ic DN A 

[0045] 

#^tL/ccDNAS:l6i|ffl<^';5'-pGEX-4T-3 (T-eS^-vAaJ; DMA) <7)B 
amH I/Ec oRIgpf2t:^^^a.9-^n--yi?'', r 9;f<9bU- vriaT/U 
l^2te(Molecular Cloning, A Laboratory Manua 
1,2nd ed),198 9^^m(7)1jmTm^jLA.fi. S^-^'xyxStCT c DN A 
<7:)WX1]\^^^iEl<&^S^tilX\'-^^^ti:m^Lfzm. ±mmBL2 1 (DE3) , L 
ysS (Novagentt) (Ch^yX7^— Af^. 0. 1 mM<7)>f y7°n tVl-J^it^- 

( iptg) i^t£tmizx3 7'c. 2m^^iMftz, mmwmiz 
xmmi fz±mm<^mm y^-^^^vx^os m<r)m-^men ^yji^^t y^^r 7 ^ 

-r^-i?n-v'h/^7f-^t-C»M VMUiM: 1 OmM(7)ji7nS/;l^^f-^y^-^tf 
0. 0 2Mhyx (hh'n^i^^f-;^) riy:><i^y/mmWM) Ls GSTH-^ga 

WGSTi {E#ij#-t(2) (^T^ymmmm^^iiLbLxt^imavj ^:mwkuz. 

[0046] 

<ffJt0iJ2-7> 

^ 1 l,z^p Ltz3' y°y-^ '?~RV 5 ' 7°^ ^- ^ISffl L;tla^'[•{±f^^« 1 fc Rttt: L 

GSTM-^e« (GST2-7) ^mMLfz. 
[0047] 
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r* c T jaA .-^ 




3 7 74 
iff; J 51?- R. 


5 / i\^-(D 




1 


CjS 1 1 


(2) 


(20) 


(21) 


1 p 


o 

z 


GSlz 


(9) 


(22) 


(23) 




d 


(jb 1 O 


(10; 


(24) 


(25) 




4 


GST4 


(11) 


(26) 


(27) 




5 


GST5 


(12) 


(28) 


(29) 


m 


6 


GST6 


(13) 


(30) 


(31) 




7 


GST7 


(14) 


(32) 


(33) 



[0048] 

<wm 1 > 

1 . G S T lIS-o- h"-XcOi^|j!c 
1 r - r 5 y 7° P tVl/ h U X h ^ i/i/-^ y -fe h yj^it 2 0 mL«A JtM 

JXV^m-^^y*2 0mLO[lt-CS&L. ^UX^P'yil&l^'P< Oi:2lHli|lJSjltf 
?S2 0mLiOA-:>?'cS##^Ux^kyM;JP;t. l^P^. 2 5°C-CMJiES-t. 

0. 0 2MiJySM»M (PH8. 7) 2 0mLc7)Ao/^^#|;.+.°UXf-pyii;(:Jl];i. 
mrsl 2 5°CT'<KJtG§-li:;^v:, 
KJtBf*. GST l#^-UyK^«^SSr^it. 2 0mL£7)0. 1 fi*%4^JflLjf T;1^7'S 

y^^yy^iliW^S (pht. 2) t4°c. 8i^^?S}iL/i„ ^co^. i^ff*?§?s&rx 
MV—^-tmWkL. 2 0mL<;oo. iSM%4^jii^tr;P7"5y-^f 'jy^ffM ( 

P H 7 . 2 ) Th'-X^ 2 0St?f tZ-oM, 1 OfiM%c^>- 3«lr tt; 'J yMil»?l ( P H 
7. 2 ) tC3 0:5)-^?iaf*. Uy®^«?SS:rxt°U-^'-Tm#. h'-X&6M±tCi( 
§SS (*^25^C) -C'Mflt. GSm^SaMfe^t-X l ( *^0flcO^fe3SilJgfflM^ 

1 ) &iist, wm\ {i^^yijf}^) ^j^z^m^^x^m, (2-1 o-o m-^fz 

[0049] 

2 . ^KmmmmwfS. 

0 . 0 2 Mco y y^«RS ( p H 8 . 0 ) t:. ;*r-if-f y ^ 3 g/L:^^'*!^!:^- b u a 

it (2-1 0°C) ffifftfCo 
[0050] 

tjih ^-<Ay^'■^7■Uy^U^?^-:^;^^^l#: (^•■3>>>y^°y (]^) S) St/B#7t'-t' 

tr- (m#a (1*) -m [XX • 3>:^'^. Xi. • ^V^' 

"7. -f- ■ ^^;i"7. Xh-;t^; i/x-f. ^'S'-f^j-^A, Vo 1. 9 2 ( 1 9 82:^) 14 
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U n— t;l/in;#: [ 1 m g/m Lc?)Sa®ii^t-^ ^ 0 . 0 2 Mi?) u y^«r?g ( P H 6 
[0051] 

[0052] 

t Lti. imi-^tXi^M ( 2-1 O'C) ^^Itz. 

[0053] 

6. *«?g<?)MSS 

g (Hif-fk^M) ^0. IM {^fi/D , pH8. 5i0by;^ ( t Fn^^^y-?-;^) r 

iy^^'y/t^isMffiisi 'J -y hMzmmuz. mmti>tvm^. ivM ( 2-1 o°c) 

[0054] 

<^MW2-1 0> 

1 . R B 1 ^ii^^MilS ( G S Tit-^gaM ) «g-^ f -XcOf^m 

GSTU:}i;i-C. a2tC^t/-cGSm^gaW&fflV^^^ia^'hllJSMl i:^^ttT 
. GSTili-^gS«i^-&t:-X2~10 (*|feH3cOi!)SfflSfim2~10) ^ISSL. 
m i'y'JijyiV) S:Aixfc^HW^4't-<^« (2-1 0°C) S#Lfc, 

mi(nGSTm^mm,^m?)-^h^xmmfh^ (nsg^js-i o) . ^g 

[0055] 

Kmmm 1 1 > 

Jflimi OmL^#figb<^#:l h L^, X. ffim#3&>^#^^J(a» (-t#l~3 ) ^#1 Om 

L 2ra« LM* 2 - 4 i: L -C M V 
[0056] 

2 . -feifehr 



12X75 mrriMIM+iC , ^miSfflM1fffl3 0 0 x< L . It* 1 ( MSA7 -;H[l?t 
) 1 &l^GSTitl-^ga«^-^t-Xlffl^jD;i. 3 7°Ct\ 1 O^^P^^jES-fr 

iz ixmmi&'&crym&m'^ fz. 
[0057] 

3 . mmi&^m&im 

f£^ff^t'Jb'-X;i)>Ao/cMM*f (12X7 5mm) &7^;i?^tS;^5 ^-7 ^X y 
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-BLR-20 iMcO-^yni't^n'y-i/Z-^^'yhl. mWM20 0 LS,t^'S^-fbi<^* 

2 0 0 ML^Mi^f^mRfBm^Lt^. mKsmik4 o#f*3&^^> 1 omiffym^^ 

[0058] 

4 . mm^ 

[0059] 











Steps; 






(j b r m.u &\-\ m. 


tiW AT/— -/U 




0$2jl]lyf| 






1 


GSTl 


3365 


9686 


19370 


24307 


J 

1 

1 




1.0 


2.9 


5.8 


7.2 




2 


GST2 


3238 


6742 


7164 


7368 








1.0 


2.1 


2.2 


2.3 




3 


GST3 


3418 


4364 


5248 


5926 








1.0 


1.3 


1.5 


1.7 




4 


GST4 


3721 


9597 


16397 


20370 








1.0 


2.6 


4.4 


5.5 




5 


GST5 


3647 


7591 


12760 


24063 








1.0 


2.1 


3.5 


6.6 




6 


GST6 


3367 


10836 


10347 


18062 








1.0 


3.2 


3.1 


5.4 




7 


GST7 


3517 


6928 


9087 


12068 








1.0 


2.0 


2.6 


3.4 




8 


GST4,GST5,GST6 


3449 


11307 


20101 


21302 








1.0 


3.3 


5.8 


6.2 




9 


GST1,GST2,GST7 


3463 


12645 


24378 


32086 








1.0 


3.7 


7.0 


9.3 




10 


GST4,GST5,GST6. 


3397 


15966 


28301 


26640 






GST2,GST7 


1.0 


4.7 


8.3 


7.8 



[0060] 

<imm 1 > 

1 . G s TM-^g e«t07"o >x X 

f^Jt^Jl'-7-C'f^)j!tL>tGSTl-GST7(7):&l/<g2:7r;l^-7vraM ^yrXh 
>-XtJ^ (PhastSystem) j ^m^X S D S4^U 7^ U^l^T S F^>«M»I!/ 

yT)V'?i/T^^ ^yT:^Y'!f)Vt^^i^—TX (PhstGel Homogeneou 
s ) 12. 5 J . '^m^^ -y 7 r - h LT 7 r/Uv^TttM r 7 r ;^ h f)V7.'f ^ xx A' .y 

7r-XbU>y7° (PhstGe 1 SDS Buffer S t r i p s ) j 

)V^i^TW^ ^yrXhhyyxyr— (PhstTransfer) -tSK5^7'n>y 
"r-O^'^ SrfflV^-C-bo-fe;l^o-X;^y7V> (SU^T^t^) izy^i-y'r-iy^^'lfz 
, T'n-zf ^ >-^^>'^"/7t-{4. l92mM'^'^}i^ymflO^^%:^9J~)Vi^ti2 
SmMbUX (h Ko^i^;^^;k) r5y;'<:^'>'^ffii (pH8. 3 ) SrfflV-ifc, 7"o-y 
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[0061] 

z<^^yj^uyi5 a*%Mi^¥L-^* o . o 2 m u ywmmm ( P H 7 . 0 ) 

(2 5°c) fSiitrHl^SL/i. ^yy-vy^ixotat. -^frl (ilSA7°-;Hiii?t) 

m%mmmim o . o 2 m y yMii«ig ( p H 7 . 0)^-400 i^iz^ifzmimzm 

mV. 25°C. 3BtP^KJi5$1i:/i, <J:V->T7^';I^^-S:K'9tllL. 0. l%Tween2 
0^*0 . 0 2M U yBti^«M ( 7 . 0 ) tC2 5^C, 1 B^Palfih 0 l^j::f}^^WLW:lfzm. 

SyvyS/'S^ySr-^tf 1 OOmL^OO. OSMbUX (b Kn^>';'«4;l') TS7;^^'y 

/jgBgM»?s (pH7. 6) t;?*aL. 25V. 1 m<omm5m itz 

[0062] 

3. wm 

mmi ix'^sifzXdi,zmmtix^mi>zmm.x't^fzi!b. z o \^'jfzrmim^\ 

[0063] 
[IB] 
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[0064] 

<^flJ 1 2 > 

<r>mimmL. R B 1 mm^mmm-th B^tKm^m'nmuzmx'hh. 

[0065] 

1 . mwcomm 

HJIflJl 0T1fflSU;^^GSTitl-^gaW (GST4. GST5. GST6. GST2S. 

t/GST7) is^f-xi o^fflv^T, mmmi i coifrntrnm^zix . m-^A^nyyT 
mamem ( c p s ) t-^b o . mmi^m^ ( i ^s*^' i mtMrn) ^^st. 
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[0066] 

y^-h rsTATFLEX v. 4. Ij (T— r-y^'ft^) &MV»T^^PM&filfft^^ 
IBiai 6 0 6-7 547 r±PI^^« 1 . 5iBcO%ytM^:^"/ht7 

mtm^tht. ^3fe«i 1 32 ifj^-^^c^ ^(7)B#^ ^i^i (m^xr-jim) con 

JfilMiJS^Mj X 3 . 3 2 t^SSa^^:, 
[0067] 

3 . m#:iOiBiJS 

iffi-t^l 0^ {B*4~l 3) ii-^.$^KU>:JiL?fm5-14SVmtt3>'hn-;I^i; 

[0068] 

4. fiJS^m 

[0069] 
[|S4] 
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[0070] 
[0071] 

<#JtflJ8-l 5> 

GSTM^Sa^ (GST8-1 5) ^ii^LfCo 
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[0072] 

m5] 













0 / ) \ 7 yJ) 








o / y mz.Bu 








o 


VJO I o 


w) 




(23j 


\ r 


Q 








(27) 




10 


GSTIO 


(6) 


you/ 






11 


GST 11 


(7) 


(37) 


(31) 




12 


GST 12 


(8) 


(32) 


(33) 




13 


GST 13 


(15) 


(38) 


(23) 




14 


GST 14 


(17) 


(39) 


(21) 




15 


GST 15 
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[0073] 

<IIMflJl 3^-2 8> 

1 . R B 1 afs^Mti ( G s TM-^sa*: ) ^^^-X(r>^-^ 

tcUT. GSTit-^sewte-^t-xi 1-2 6 {^m^mmmwMi 1-26) ^ii 

St. fg'MlriJ ^Wz^Wmm^-^^m. ( 2-1 0°C) 

=3r*3, ^cOGSTM-^SaW^ffi^-^^b-frTfilfflt-l.^-^ (*J)SM1 9-2 6) , # 

GST|li-^Sa«c^»(i|s]l:h t, ^A*^'2 0/^g/mLtc^rSi:^(cL?t:,, ±fz^ fiM 

[0074] 

<ll)lfe^j2 9> 

mmw ifci5i«tcfc. ^tft&iJ€L^6at/7ics^u^ («6at^'7 4ti7)ic«i. 

[0075] 
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GST8.GST12 


3133 
1.0 


14235 
4.6 


19163 
6.3 


23806 
7.6 


■M 


22 


GST9,GST10,GST11. 
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<i:mm2> 



Wi^m 1-7 X'im L5tGSTl-GST7 ^f^^W 8- 1 5 X'im L;^cGST8~l 

.ttz. mm 2 m\mi ^mzih mmmmx-h o . fjs^t: i t mmm^s h 
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